This paper empirically studies the effect of central city economic growth on the peripheral city economic growth in urban agglomeration. Using the panel data of 120 Chinese cities from 2000 to 2012, we find that the central city economic growth significantly and substantially increases the peripheral city economic growth. These findings not only enrich the relative researches on Chinese urban agglomeration, but also strengthen the understanding of the key role of the central city under the background of promoting urbanization in China.
Introduction
In recent years, with the acceleration of China's urbanization process, the topic of promoting the development of urban agglomerations has received increasing attention. In the Eleventh Five-Year Plan and the Twelfth Five-Year Plan, the central government has successively proposed that "the urban agglomerations should be one of the main forms of urbanization" and "rely on big cities and focus on small and medium sized cities, gradually forming the urban agglomerations which have strong economic radiation effect. In the National New Urbanization Plan (2014-2020), it also emphasized the development of urban agglomerations with high agglomeration efficiency and strong functional complementarity.
Urban agglomeration is a highly developed spatial form of integrated cities. It occurs when the relationships among cities shift from mainly competition to Z. Q. Wu both competition and cooperation (Fang and Yu, 2017 [1] ). The concept of urban agglomerations is increasingly appearing in the regional development documents which are drafted by the policymakers. This reflects two things. On one hand, the traditional provincial divisions and administrative districts economy divided by administrative boundaries is gradually shifting towards urban agglomeration economy (Zhang, 2013 [2] ). On the other hand, it is more important to show the general pattern of urbanization under the background of globalization.
That is, the spatial distribution of economic activities is highly concentrated in the urban agglomeration. Different cities make use of the comparative advantages through division and cooperation. The original agglomeration effect and positive spatial externalities have been further strengthened, so that the overall benefits of urban agglomerations have been qualitatively improved. Thus it can be seen that the unique advantage of urban agglomeration economy theoretically is derived from the agglomeration effect and positive spatial externalities mentioned above and the central city, which is the core region of economic and social activities within urban agglomerations, is an important carrier to exploit these two advantages. However, there are still many debates on the current status and direction of the development of the central city. There is a popular view which argues that the size of the central cities is too large and the degree of agglomeration of central cites is too high, therefore, it is necessary to limit the development of central cities (Xiao, 2009 [3] ; Qin, 2008 [4] ). Respect to the question about whether the city size of central cites is too large, the existing research has given a negative answer that the central cities have not reached the optimal scale (Au and Henderson, 2006 [5] ) and the reason is that the central cities still face a series of institutional constraints in the process of development. On one hand, the household registration system restricts the labor shifting to the central cities. On the other hand, the allocation of central city construction land indexes has also been constrained by the state. Thus, if the existing system barriers are eliminated, the central city still has considerable space and potential to improve its size and agglomeration level. With the agglomeration effect of central cities further intensified, it is obvious that the economic growth of the central city may also have an economic radiation effect on the economic growth of neighboring peripheral cities. Is this radiation effect positive or negative? How does it work?
These issues still lack the relevant empirical researches. In this paper, we try to answer the questions above.
This paper exploits the panel data of prefecture-level cities in China from 2000 to 2012, using two-way fixed effects regression model to empirically examine how the economic growth of the central city within the urban agglomeration affects the economic growth of the peripheral cities. We find that the economic growth of the central city has a significant positive radiation effect on the economic growth of peripheral cities and this effect has weakened with the extension of geographical radius. The basic conclusion is still valid after a series of The remaining parts of this paper are organized as follows: the second part reviews the relevant literature; the third part proposes the theoretical hypothesis; the fourth part is the empirical strategy and data sources; the fifth part gives the basic empirical results; finally, it is the conclusion and policy implications.
Literature Review
The source of urban economic growth has always been one of the most con- [11] ) and so on. However, one of the obvious drawbacks in these studies is that they ignore the importance of space for urban development. At present, the spatial distribution of economic activities is unbalance. An important phenomenon is that more than half of global production activities are concentrated within large cities (World Bank, 2009 [12] ).
To understand the impact of space on urban economic growth, the first question to answer is: Why are economic activities concentrated within cities? For this issue, some scholars try to give answers based on the geographical determinism perspective. They believe that location conditions, climate and other geographical factors have important influence on regional economic and industrial development (Goldstein and Moses 1975 [13] ; Kim, 1999 [14] ; Gabaix, 1999 [15]; Sachs, 2001 [16] ). New Economic Geography explains the phenomenon of urban economic agglomeration from the perspective of urban scale effect. The theory holds that there are three mechanisms that allow the scale effect of cities to be exerted. They are sharing, matching and learning. In particular, due to the expansion of market scope, manufacturers have more access to inputs in cities, which reduces the cost of production and takes advantage of economies of scale.
What's more, matchings between companies and labor become easier, so it reduces the searching costs of both sides. Also, the speed of knowledge diffusion is faster, which facilitates mutual learning among different groups. Geography. According to the core-periphery theory, under the interaction between the two effects, the market potential of a city will show a cubic curve pattern as the distance of this city to the central city of the region increases in a single central urban system. In other words, as the distance of the peripheral city to the central city increases, the market potential of the peripheral city will drop first. When both cities reach at a certain distance, the market potential will gradually increase. However, as the distance continues to increase, the regional market potential will decline in the end (Fujita and Krugman, 1995 [17] ). Based on the core-periphery theory, some scholars have taken Chinese urban system as the research object and tried to provide some empirical evidence respect to the theory. Xu et al. (2010) [18] found that there was a cubic curve relationship between the economic growth of cities and the geographical distance to the major ports in China, that is, as the distance from cities to major ports increases, the economic growth of the city will decrease first and then increase but decline ultimately. Lu and Xiang (2012) [19] examined the impact of geographical distance between large ports and regional core cities on the secondary and tertiary industries of the peripheral city and found that a cubic curve between the geographic distance from ports and labor productivity in the tertiary industry which means that the farther away from the major ports, the productivity declines at first, then increase and decline again at last. They further found that regional big cities have more significant influence on the labor productivity of tertiary industry of their surrounding cities than on that of the secondary industry.
Recently, some scholars have begun to discuss the impact of urban agglomeration on regional economic growth and industrial structure. Wu and Liu (2008) [20] took 16 cities in the Yangtze River Delta as samples to empirically test the relationship between urbanization rate and economic growth and found that the urbanization rate significantly promoted urban economic growth. They stressed that the mechanisms behind the results were factor mobility and local ties is essentially faced with two kinds of forces, namely agglomeration effect and radiation effect. On one hand, due to the huge market size of the central city, the scale effect will enable producers to acquire inputs from a wider range of sources and reduce the production costs. At the same time, enterprises and labor will be able to get a more appropriate matching and the speed of knowledge diffusion will also become more rapid, so various factors of production will tend to shift to the central city, the economic growth of the central city will be faster than the 
Indicator Construction
Urban economic growth will be affected by a number of economic and social factors. In this paper, we concerned about the relationship between economic growth of peripheral cities and the economic spillover effect of central cities. In order to examine this relationship, we first construct a variable that measures the degree of the radiation effect of the central city.
In Equation (1), the subscript i, j and t denotes the peripheral city, the central city and the year respectively. The variable lnrpgdp_c represents the logarithm of the real GDP per capita of the central city j in year t. The variable lndis represents the geographical distance between the central city j and the peripheral city i.
Model Design
In order to test whether the economic growth of the central city will affect the economic growth of the peripheral city, this paper construct the following regression model based on the standard economic growth model: 
In Equation (2), the subscript i and t represent city and year respectively. The explained variable lnrpgdp is the real GDP per capita of the peripheral city which is calculated by the nominal GDP per capita and the GDP deflator of the province. The core explanatory variable distance is a measure of GDP per capita in the city center with the change of the degree of geographical distance on the periphery of urban per capita GDP of influencing variables. In addition to the core explanatory variable, the empirical model also includes a set of variables that characterize city economic growth, namely, real GDP (rgdp), total population (pop), the rate of investment (inv), the rate of population growth (n), the rate of capital depreciation (δ) and the rate of technical advance (γ). In the empirical analysis, we suppose 
Empirical Analysis

Baseline Results
In order to examine the impact of the radiation effect of the central city on the economic growth of the peripheral city, we conducted a regression test based on the above empirical model. Table 1 shows the baseline regression results. In column 1, we use the OLS method without adding any control variables and the 
Robustness Tests
Further, we conduct several robustness tests based on the baseline regression results. First, in the previous baseline regression, we only set the geographic radius of the central city within a radius of 150 kilometers. To test whether this setting is robust, we try to extend the radiation radius of the central city to 200,250 and 300 kilometers. Table 2 shows the regression results. All of the regression models in Column 1 -4 add the city and year fixed effects, however, the standard error of the coefficients is clustered in urban agglomeration level. In column 1, we just set the geographic radius of the central city within a radius of 150 kilometers and find that the coefficient of the core explanatory variable distance is 1.4991, statistically significant at 5% level. In column 2 -4, we limit the level.
In addition, the empirical strategy also has some endogenous problems. In other words, the peripheral city which the economy scale is close to the central city may reversely have an effect on the economic growth of the central city. To solve the endogeneity, we try to calculate the average GDP of the central city and the peripheral city within the sample time period, and then compare the absolute value of the two cities one by one. The peripheral city which the average GDP is more than half or two thirds of the central city will be dropped from the sample. Table 3 shows the regression results after cutting the sample. As we can see in the table, compared with the baseline regression, the magnitude of the core explanatory variable distance has decreased, but basically the coefficient is positive significant at 1% level, which indicates that the endogeneity is weak and the baseline findings are robust.
Conclusions
The development of urban agglomerations reflects space agglomeration of global economic activity. It is also an important way to accelerate the process of urbanization in China. Based on the agglomeration effect and positive spatial externalities of urban agglomerations, the economic growth of the central city within 
